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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an imaging 
apparatus which is made compact although the device is 
equipped with a high-performance high variable-power zoom 
lens system. 

SOLUTION: The zoom lens system is provided with a 1st lens 
group having a positive optical power as a whole and 
including a right-angle prism equipped with an internal 
reflection surface for bending a luminous flux at nearly 90°, a 
2nd lens group having a negative optical power arranged with 
leaving a variable air distance from the 1st lens group, a 3rd 
lens group having a positive optical power arranged with 
leaving a variable air distance from the 2nd lens group and a 
4th lens group having a positive optical power arranged with 
leaving a variable air distance from the 3rd lens group in this 
order from an object side, and the power is optically varied by 
varying the air distance between respective lens groups. The 
right-angle prism satisfies a prescribed condition. 
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(54) [aw©**] ia&gg 



(57) i&m 

[SUM iSttlt-ilf $X-A i/yXI!rii/iiis 

si <t . tfriEm it-- >- t ^ n mt rtsb m pi *• 
» t > «we»2 ^ > x» t <75 m ic «ik sim n pi sr 

PS-C-CKgStb, 3E©3t*«)^!7-Sr^-r6JB3V^X 
* £ , iu 15313 wvXp t ©Mfc^k prtB*S«WIHft 



. Li 




m 




(2) 



fttf 5rtttS#tK£rfiJt.fciiLA:7 p y XASr-g-tf^i u> 

rnmmu >xmt (omi^mm^mnmrn^rnxx 
M^m3u^xmt<7>micmt^m%:&n.mm$:mxx 

<Q ft¥m\Z-2tfe$;ft 5 1 1 i> (c, 

NpSl.8 2C 
fcfc'U 

Np : H^^y XA^diSftt^-rs®^, 
[fMfS2] ISScDl^X^&^u s£«ifc<DU>-Xg£ 

-A w->X^^^L.fc^#^^«^fi-^ic^-f-5« 

ft if s p^stta ^<ix.fcia^^yxA^-g-tf^i^> 

XS¥t, 

BSS^tu A«3fe^Kl^r7-^-f--5^2U->-X^i: % 

m^2u^xmb<Dmzmt^m^%mm^mxx 
ftri3m3 u>xi¥t <Dv%\zmk-*smt£Qfx.mm*mxx 
^12^4 i^>xi$ b vm^mt-^mte^mmitmxx 

z&mb-rzm&mw.* 

[ff*S3] SiIlE^ 1 WXpJi, X-5^j/(c^LT 

@^$^r^s r b zmmb-Fzm i xtt 2 ©^-f 
ti x v ^ »&mm & m x ^ r b * mm t -t -5 x 5? * /u* 

[B9!<D|¥ifffl&t&HJ] 

[OOOl] 50 
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i&w&m-rz&.ffifrm] m&mi-i. ccd (charge coup 

led Device mffi1&&m^-) ^CMOS-fe >V (Complementa 
ry Metal -oxide Semiconductor fBttte&JUgtfb®!^ 

a— Sl^SfS, ■fffi^ffi* (PDA : Personal Digi 
tal Assistance) ^(CF^Xtefl-tt It £tt-5# ^ 5 £>± 

#«-X-AW>X^^#^f C /h^£0^gg|r^ 
[0 0 0 2] 

[t£5fc©RW] iffifs ^7^/VA©ftt>9 (CCCD^CMO 

s-t^y-t£b'(om&.mT-$:m^x. yt^m^m^mm^ 

i: V>o fci* H^?r*-f-5CCD^CM0S-fe ^IrriS 
[0 0 0 3] ifi^T*l±, ^^iffcltfc 

^=vt^-*, mmmm, mmmm^ (PDA:p er so 

nalDigital Assistance) f l^«ftSf ^ftjlXIJM 

[0004] -<D£??m&mw*'miki-z>tztbic, 
x-Ai/^x^^^o^^r-SftJfttf, 3tsss*^{b 

1-196303^18^14, ^-^ V — h'<D 
X-A^vX^^t3^^r, ^S&±I^S*fE^^TBS90 

° ntv&ifit^ &W)i->-xmitmxW[&m*±icft¥ 

l-S^BSr^(t, i<DS^ffiT-7tK?rBS90 o Jf^ftlffe 
"sx»)(D2ocolu-vXi¥, @^©IEi-vXp^r 

[0 0 0 5] ~g.fz%i}(Dffl b Lt, #^1 1-258678^ 

UVXi¥co«i{a!)(cS*)-ffi«rS:»t, -©R^Bt?3t8§^|il& 

90° m<9mftz'&, jEu^xmz&xmmm+icmzm 

[0 0 0 6] $ #M¥8-248318-5§-<£$Bl,rf4, m& 

b. 1k<Dft¥#),<<7~-Z^-fZ$$2U^7;mb, lE<Dft 
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10 0 0 7] £<blc£fc, #W2000-131610^«(C 

jEW^«J^<!7-iS:*i--5fl3WXffifi, IEcD3fe#ft 

X»Sr*(Mia*>6«lc % Ai/yX, S^XyXA, JEW 
^X N *»P 5 «fiKbfcX-AU>'X*aS|5^$*bTV>5o 10 
[0 0 0 8] 

1 1 - 1 96303^- 5 V 5p 1 1 - 258678^^lC *5 (, > r 

- j* is v xj& ©s^ as ^ m x- fc s t v ^ Rasa* o fc 0 

X-AU^X5RSrfl|it*:iWfe»«-C«:, 

* jfegglW «: £ » a X— * Lfc V ^KS 9 » 

[0 0 0 9] ^B§¥8-248318^fc5VM44SB82000 
-131610-§^12«£ixTl^5X— Al/>X^(4, 20 

x»*s*nr(c^c* < , hzictKttzk^omm 
[0010] *^Kf4, »±©ncig*, iSffitg-ea; 
mmzmm-t z> r t * s 1$ t -r s c 

[0 0 1 1 ] 

»c «i <omw\z.m *«©n'xw«:*- 

»**©u^X»|fl©WIHS:«ft:S-e:5ri:»!:J:o 

X-Ai^^X^i, ^-Ai^y/Sii^Lfem^ 

T, SutEX-AuvX^fi. *#flJ*»6>JISlc, ^#iL 
TjE^ft^ft/^-Sr^fU 3t**B&90 o JFf9 ffltf 5i*3 
SPRME Sr« 3. X y X A Sr-g- trflS 1 > v X« £ . 
B&lESgl w^XPt©ra^{t;-5rtg^^mraBSrPHTT 

#wvX#©£«|ffllHfc£{fc£*<5;:i:K:J: 

[0 0 12] Np^i.8 
Np : iS^IXy XA©di»|c»^-5ffl»f*, 
[0 0 13] ±1E1 W fc»K, IS 2© 
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©u^X#H|omiH*r*{k*-e:4ii:K:±orlbflE©3t 
X^t, X-Au^X»*»*bfc3t^*«r«ft«-9-fc 

'«!7-*#U 3teS€£B&90° Iff 9 ffltf SftSBSltHSrd 
XASr-^tf^iw^XSfi, mJlE^l^vX 

^W^!7 — Sr*"i-S»3U>'XWi:, *5IE^3WX«fi 
©IB»caEfl:nriB*SS*IWIWSrlW-crE«$*t, E©3t^ 
ft^r7-Sr^-TS^4U>XI¥t, lffllBSMU'XWi:® 

ram^kprtg/^^fsssrissT-riafi^ttsmsv'^x 

*>e>fc«K #n^X»©S*IWIHSraE{b**Sr. 
[0 0 14] *fc» *3BW©9J©«ffitt, JhfiE*ffcfS1K 

m-rz>i><o&mi,x\,^izi>i^ 8bw&mmc®.%.zt><D j $> 
mmm<D7*^?;i'K*y i *3}* : 7-bmmzti.x&<9 , as 

?*J9A'1i* 7(Om\t, fit? fr^f-tv-fi 

sr^fc tts*^7 sr-r^r-^tf t o t -r 

[0 0 15] 

[0016] *&m<D-&Mmmx>»>z&Gmmi. m 

(TL) % 3t^ftn— /-?^-7^/V^ (LPF) X-Al/ 
(TL) fc±9 7Bj*£lx;fc3fe^«:**ftjfc«#fc: 
^t5it^ (SR) T-«fig$tVTVN^ 0 
X-i.u^X^li. ^gBdRMffiSr^i-^Xy XA(PR) 
*r*i-«*l VVXpGrlt, SltSl/yXS^f 

IS, W^^^ffi^ (PDA : Personal Digital Assistanc 
e) *»crtj|EX«:^#rt**tS*^70±fc5#J5feS* 

[0 0 17] X-Al/yXI (TL) tt, SSl WVX|£(Gr 

i)Sr-g-tf®»ov'VX»^f>fl!fifc$^r*J9, #wyx 

Sr^{k$-e-S^i:*Sprffi-Cfc5. Mlw^XS¥(Grl)l4E 

90° W9 ftt-fsxy XAPRfc^-rSo 

[0 0 18] ^D-/^7-f;^ (LPF) SfjU 




(4) 



10 0 19] aHUTT- (SR) H\ «^C^®^SrWi-^CC 
«flr-*fc***-* 0 jMfcX-T (sr) T^ft**tfc«-g- 

(Complementary Metal -oxide Semiconductor) 

[0 0 2 0] BU75MB8«\ *«W<0*l75^Jg8l*16« 
JB©iWfciS«fc'£'S *l£X-- A U^X^Oftfi^^EUt 20 

[0 0 2 1] Hl^Sixfe»l©||Jt^tt(0»H«ft^ 
»-t"5jE036^N°y — Sr#i-5jg4^>x#Gr4. 

r> mamft(Dm2i'>xm*L2* ta#mzam&faiitt 
^^-^^^nm<om3u>xm^-L3^ibm^^tix^ 
His**, mmmmn<Dm&mw\cfafrz>x 

[0022] m2\^£frtzm2<Dmmmm<DMi&mw\£ 
(c^B td^f l t e ^ s *xje <oyt¥tf)'< v — & ^-r 5 

JB3U^X»Gr3. *^AEKK«^&MftAEIB«( so 
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»t"<5E©36^l7-Sr*-t-5*4W^X»Gr4, 

^$ttr^5o cco5^. ^l^vx^Grift, mfcmfr 

rtW^SJtaBSr^B^fcje^^yXAPR, Ra^ofBi 

^2^>-X^L2^e>«^$ttTV>So 
[0 0 2 3] H3K:»dttfc«3o«li»tto«flttta^ 

**©**^<17-«r*^«*2W^XBGr2, tt 0 ST, % 

*3u^x»Gr3, MmM&m$ftmfrbmMM&mmtfi 

i^Xl¥Gr5a>t#^£jh/C^<5 0 r<£>5*>, Ill/yX 

= ^^^«5R©ISiu^X5R^LK i±W¥St^$ 
ttSMXy XAPR, Wi0i»«©jB2W>X*^L2. ^ 
«b«£it£;ftTV>3 0 *5l^^X»Gr5tt, ^fM&Hc 

fiffi*fft*tfc^7«=^^^»tt©uvX5(|^-L8©*^6, 

[0 0 24] H4fc**nfc*4©|li6^ttOjWfc««lc 

^® ic^f LT © ^ £ *LjE©3ft*fi&,* 17 - Ml V 
>Xi¥GrK *®^^E«ttffi^*fe*S^^IE(8t*tJ8^ 

S^<D^^!7-Sr*i-5^2U^X»Gr2, JR 9 ST. « 

fg3l^Xf¥Gr3, 4HB«AEM^^&M«(jKEI^ 

»i-SjE^*^l7-Sr«-r5*4W>'X#Gr4. 
/S;£ixTV>£ 0 r<D5^>, mi^^XpGrl^. 

^2U^X^L2. HiWrimitTaiSttSBA^y 
XAPR X WCi»tt©*3U>X*^L3, 36»6«j«S*tT 

[0025] mtc&ztiitnsvmmmnwfcmniz 
©*»icirut, Lx&t£Wfrt>&m^&W)i~ 

%&<D%^<7-*^1r%m2U>XmQr2. ^^ST. X 

fe^&mzttLxmfeZftjEcDyt^fo^?— %^-r% 
^3^>xpcr3, *mM&mm»mt>bm&Mj(kmMeR 
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^^ixTVS. -cop*., Ull^XpGrHi. ife^ffi!)* 1 

[0 0 2 6] S6fc^£*tfcSS6©5lie^JS©J&lfegeK: 

>-X«SGrU *M££E«#J!8a^*:ft££ES£#f§^ 
5*©3fc9t/<!7 — **rf-5SS2l'>'X«Gr2, tt 9 ST» % 

fg3i^XS¥Gr3, *S^^E«l«J!g*^a««^IEfB« 
»r«jEO**^l7-Sr*-r5«4U>'XWGr4, SEffrH* 
W^Xi¥Gr5*»P>«^*ixTV5o Sgll^X 

tv^itt^-ry XAPR, ^fi^©|R2^VX^L2, 4b 
{WHIdfiffifc frttfcIE;* = # ^^(D^3 l^Xifm. 

[0027] m\z.m£fiiz.m<omw&i&<o&.&&mz- 

VXS¥GrK *£fe£mt*1IBa>&*J^££IK:RflB^ 30 
5il03t^!7-Sr'firi-*SIS2W>'XWGr2» tt9ST, X 
B3l-VXpGr3. M*AEIiOTa>&*Jt*kAEJHfc 

V^X8fGr5*>P>«^$tlTV>5 0 gll^yX 

-xuxMyHom^x^Lu m±¥ L ft¥-&X'm£ <•« 

tlZW-ftzfy XAPR, M£b^«CD^2W>-X^L2, 4$5 
fr{BHCtaffiSr(RHtfc3Ep«-^*^^(Dm3i'>'X^L 
3. *"F>«J5£$*VTV>5. S51/^XS¥Gr5»i, 4& 

frfiSlcpJIffiSriSjttfcE^^^^^^cov^XSl^Lll 
©^ibfl£j5fc£;ft<-C^5<, 
[0 0 2 8] 08tCl^*ixfcM8©IIJfi^fli<Oig^«JC 

m.mzttvxmfe£tijE<Dyt^#)'<7—*m-rz>mi u- 
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K&toJt^V— £r*-f 5^2UVX«fGr2, ISO ST, X 

Sj?3^>X8£Gr3, ftM^^mK^flS*^*^^^^^ 
«~*©SEffiFKJRL-C, Affile** L-Cft«*^»M^ 
»-TSjE©36^4!7-S:*-r5j(S4UvX»Gr4. SteB# 

UVX»Gr5*»P>«^$ixT^5o r©?*>, 

-x*xm&;(Dmii<'>xm?-iu m±w-nw-mxm^ 
itzm-ft-yv x^pr, m&^<ofS2^>^m^L2. 

BflffiSr IrJ ft fcA > = * * ^^ttro u >-X^L8co^^ f> 

[0 0 2 9] #*JS^ffi©X— ivyX^tt, gllPrt 
'^K:4&#ft©ft«l«:lfc90 o *t«9 ftrf 5K£tffi££K>J; 5 
y XAPR-HigjLTV^o r«5J:5lc. <fe#3te©3fc«l3:IJ& 
90° mvmfzz.b\zi:<9 , Jt#>gE«©j!,i!>»tt-t©iS® 

[0 0 3 0] f^W^^ttit^, 

<Djjft&&n-r?> :i%< x- a u->-x^(^-g-*ixs w 

>-X^©*t^(i!lK»«^?>»«*^*^©^:%$-C 

ft-LLTVS. r^fcfe, «^S(--&*^5X-Al^ 
«b# (v^*5i*JP«t«8) ttvyXffofwfcif) 
[0031] r^matu #5lite^©x— Ai/yxi 

©J:5fcK#tS(£<fc0«5#}te©}t«i&«&9O o tffOSHfS 
S^«it5r irt^J; 0, Steffi S#K»i*ff#EH©;¥ 

$ * -e/h $ < -t- 5 r t **T>mK * s «> . *»ISB 

So RM®(dJ;t5^^<D^tt«rl&90 o Uffltttf 

[00 3 2] SMffiW^aii, %\ U^Xmc,r\fH&X'& 
Z>~kfrm-&^\ Sfc^WtdiBB^tb^^lU'^X 

[ 0 0 3 3 ] SltBJi. (a)F*9S|5S:it^ , y XA, (b)^ffi 



(6) 
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*A#ftig-efc5o rtSBS&fXy XAftamw-sr k\c 
J: 9, W*^/yXA^ISf irfctt* 

te*£T»*©Srt««ISIJ: 5 fcfl&SftftlWPHJ; 9 fcffiv* 
*»ffi|l0Hlfc45 o Z<Dfz£>, R&momi&k LTf*J§& 
K*tXyXA«r«jaLfc»£\ %¥ftlc^ft#Mtfr^ 

v\> 

[0 0 3 5] Np^l.80 (fib. Mptt^yXA©d«K# 

fciE<5*36*Hjfe^S/hS < ft 9£P£ LV\ 
[0 0 3 6] S'feje:, _bf5®HlciDx.T«TO®H(c:fc 

[0 0 3 7] Np^l.84 

[0 0 3 8] S^^«fc 9 , ttftflltt 2 tfc&lT. 4#(- 1 tfc 

5 y XAPRSr^sjKg-erct^ g fcWWsiKKe£ 
nfc^vx©46#Wffi^fe^ffi*^©iiBiH-e, yt¥M 

[0 0 3 9] gfcfc, »l^X»Grltt, £fflF«MZlfc 

iritis SI*KSrXyXA"C 40 

MLtv^5^ fiSO>ttftXy XASr^ffii$ii:ft 
*t*ttfftfoi*, B»*#Hc;**ftjm£ait^;5£. £f£ft 
{ 9»SL<ftv\ fgi w^XWSrJgfflP«Flc-(fcffiiJ: 

[0 0 4 0] *3 l^X#Gr3f4, *-(D^X 

^fc^VN^lx^X^i^l^^X^^Sr^UT 

ft 5 >-xgt^<£> v ^*f t infa<Dfr~cffif& £ ttr 

v>* 0 *3U^X»«rlB*fi:-^sri:teJ: 
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[0 0 4 1] *3.6.7.8*lK»tt©J:5^JB5l^>' 
V\ »5U>X»Gr5«:HJ^6rifcJ:5ilB«|rt^lB 

[0 0 4 2] »3.8Hlfi»1l|OJ:5^JB5U^X» 
Gr5#A©**tt'<!7-«r#-*-*»£\ Hfc^X^ « 
4^>'XptC ( t 9 3SV^17 — (Ol-^X^§rfflV^§r £ 

[0 0 4 3] *6,7*llfi»ffl©J:5^*5U^X» 
Gr5dSIEcO^!7— Sr*-f-5^, X— A U is X^k 

flltftU ft»ftBB«S:#5ri36S-srtgi:ftSc 
[0 0 4 4] *SOt»*t«|j«bTV^«»^^X»tt. 

9, »ft««*f***i"«««ra±©j|iffiifaiift36$txfc 

«6>*tftv\ mZ-tt. H*fK:J:0AI#3telft«:«|Sii4** 
[0 0 4 5] 

^«8©*lfc»llK:-tJx^ft#ja: ttfc 9 |gl7I/MIS8tf> 
^*»«Sr*^u^X«/ifcH miTSms) Wt. *tjfc-T5 
**«1^8©U^XfllrilS:*tt^jx^bTV^« D 

[0 0 4 6] #HJ£M^>=i>^ h7^'>3 
V^T, ri (i = 1.2,3. ...)tt«*«^6»*.ri#B© 
ffiOft^SCmm), di (i = l f 2,3....)ttftfc«a»&R 
*.Ti#B©»±ffiBIHi(ani)«:*bT*5 0^ Ni (i = 1, 
2,3....), vi(i = 1.2,3. ...)»46#«^6**.Ti# 
B©**»*«)dj|ftJcaf^«ffl*f* (Nd) , Ty<$L 

(vd) S:^LTV^-5 0 ^fc s h??i/3 Is*?— 

lAEftKI (JEA*. W) -*W«I^IB)B«t* U K 
u) (ffiSJH, T) -COpTKmRI 

^fi^^to #^^EKKtR (W) , (M) , (T) \CM 
J&-t~Z^<DMMmM (f, mm) &I5F^^<— (FNO) 

[0 0 4 7] ft*ip«rl^**WS*tfca5»4, #«®T' 

^tos (as) T*^a$^5t^^-r5o &mi&m<D& 
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11 ~ 12 

Sfc®^-* £0M*-C^r o 
<%1KH1 > 

f = 5.6 - 13.5 - 32.6 mm 
Fno.= 2.89 - 3.38 - 3.60 

[fBl4*¥&] [tt±ffiraRi] [B*r*(Nd)] [T^S] 
rl = 42.976 

dl = 0.800 Nl =1.84666 vl = 23.82 

r2 = 22.430 

d2 = 4.593 

r3 = oo 

d3 = 17.600 N2 =1.84666 v2 = 23.82 

r4 = oo 

d4 = 0.100 

r5 = 38.720 

d5 = 4.273 N3 = 1.49310 v3 = 83.58 

r6 =-39.273 

d6 = 0.100 

r7 = 19.687 

d7 = 3.169 N4 =1.48749 v4 = 70.44 

r8 = 97.433 

d8 = 0.700 - 8.404 - 14.933 

r9 =-401.970 

d9 = 0.800 N5 = 1.80500 v5 = 40.97 

rl0= 11.754 

dl0= 2.415 

rll*=-10.345 

dll=0.800 N6 = 1.75450 v6 = 51.57 

rl2= 8.268 

dl2= 2.183 N7 = 1.84666 v 7 =23.82 

rl3*=-128.925 

dl3= 14.733 - 7.029 - 0.500 

rl4 = oo 

dl4= 1.000 

rl5 = 11.027 

dl5=2.764 N8 = 1.58144 v8 = 40.89 

rl6= -9.008 

dl6= 0.800 N9 = 1.84666 v8 = 23.82 

rl7 =-39.341 

dl7= 5.038 - 1.984 - 0.800 

rl8 = 5.711 

dl8= 4.656 N10= 1.51823 v8 = 58.9 

rl9=-25.611 

dl9= 1.370 

r20*=-9.984 

d20= 1.000 Nll= 1.84666 v 11 = 23.82 

r21*= 52.924 

d21= 1.000 - 4.054 - 5.238 

r22 = oo 

d22= 1.000 N12= 1.84666 v 12 = 64.20 

r23 = °° 
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HllS(rll*) 
£ = 0.10000000E+01 
A4 = 0. 3126691 1E-03 
A6 =-0.85896693E-05 
A8 = 0.43976710E-06 
A10=-0.11105729E-07 
3?13®(rl3*) 
s = 0.10000000E+01 
A4 = 0.22986931E-03 
A6 =-O.74720324E-05 
A8 = 0.42427446E-06 
A10=-0.11260356E-07 
^20®(r20*) 
e = 0.10000000E+01 
A4 =-0.10354297E-02 
A6 = 0.65329318E-04 
A8 =-0.26241772E-05 
A10=-0.87823013E-08 
^21®(r21*) 
s = 0.10000000E+01 
A4 - 0.68501565E-03 
A6 = 0.10044586E-03 
A8 = -0.33745791E-06 

<mmmz> 

f = 5.8 - 13.9 - 33.7 nun 
Fno.= 2.81 - 3.19 - 3.60 

[&m^m m±mmm. 



rl =716.497 
r2 = 33.821 
r3 = 37.734 
r4 =-109.452 
r5 = 21.129 
r6 = 66.295 
r7 =143.139 
r8 = 7.776 
r9*=-18.458 
rl0= 8.088 



[HJf*(Nd)] [Ts"<&] 

dl = 21.000 Nl = 1.84666 vl = 23.82 
d2 = 0.185 

d3 = 3.262 N2 = 1.77250 v2 = 49.77 
d4 = 0.100 

d5 = 2.774 N3 = 1.75450 v3 = 51.57 

d6 = 0.700 - 9.397 - 15.923 

d7 = 0.800 N4 = 1.80420 v4 = 46.50 
d8 = 2.935 

d9 = 0.800 N5 = 1.63854 v5 = 55.62 



(9) 4#M 2003-202500 

15 16 



rll*= 55.412 
rl2= 60.000 
rl3= 9.901 
rl4=-9.925 
rl5=-52.313 
rl6= 6.357 
rl7=-14.918 
rl8*=-12.096 
rl9*=23.070 
r20 = 00 



dl0= 2.231 N6 = 1.84666 v6 = 23.82 
dll= 15.723 - 7.026 - 0.500 
dl2= 1.000 

dl3= 2.672 N7= 1.54072 v7 = 47.20 
dl4= 0.800 N8 = 1.84666 v8 = 23.82 
dl5= 5.646 - 3.013 - 0.800 
dl6= 5.102 N9 = 1.61950 v9 = 43.14 
dl7= 0.450 

dl8= 1.036 N10= 1.84666 v 10= 23.82 

dl9= 1.000 - 3.633 - 5.846 

d20= 1.000 Nil- 1.84666 v 11= 64.20 



r21 = oo 

fg9S(r9*) 

s = 0.10000000E+01 
A4 = 0.15268782E-03 
A6 =-0.12366121E-04 
A8 = 0.62823082E-06 
A10=-0.11161301E-07 
^ll^(rll*) 

£ = 0.10000000E+01 
A4 = 0.11706904E-03 
A6 =-0.10151697E-04 
A8 = 0.61869296E-06 
A10=-0.12548399E-07 
gfl8®(rl8*) 

b = 0.10000000E+01 
A4 = 0.54152316E-04 
A6 = -0.86108541E-05 
A8 = -0.88047820E-07 
A10=-0.10302489E-07 
g!l9®(rl9*) 

e = 0.10000000E+01 
A4 = 0.0OOO000OD+OO 
A6 = 0.15570223E-02 
A8 = 0.33082649E-04 
A10= 0.68998759E-06 



( 10 > #M 2003-202500 

17 1B 



<H3fiW3> 

f = 5.9 - 10.5 - 16.8 mm 
Fno.= 2.94 - 3.25 - 3.80 

wm*m] m±mmm] mumm] [r^» 

rl =27.903 

dl = 0.800 Nl = 1.84666 vl = 23.82 

r2 = 9.684 

d2 = 2.530 

r3 = oo 

d3 =10.320 N2 = 1.84666 v2 = 23.82 

r4 = oo 

d4 = 0.320 

r4 = 24.919 

d5 = 2.580 N3= 1.78831 v3 = 47.32 

r6 =-21.283 

d6 = 0.403 - 6.678 - 10.403 

r7*= -18.148 

d7 = 1.500 N4 = 1.52200 v4 = 52.20 

r8*= 5.672 

d8 = 1.020 

r9 = 6.827 

d9 = 1.510 N5 = 1.84666 v5 = 23.82 

rlO = 9.258 

dl0= 11.972 - 5.697 - 1.972 

rl 1= oo 

dl 1=0. 800 

rl2= 29.053 

dl2= 1.130 N6 = 1.80420 v6 = 46.50 

rl3=-1806.489 

dl3= 5.421 - 3.071 - 0.300 

rl4= 7.503 

dl4= 7.400 N7 = 1.71300 v7 = 53.93 

rl5=-9.631 

dl5= 1.200 N8 = 1.84506 v8 = 23.66 

rl6*= 8.937 

dl6= 1.469 - 3.546 - 7.567 

rl7*=8.000 

dl7= 2.660 N9 = 1.52200 v9 = 52.20 

rl8*=-95.401 

dl8= 2.173 - 2.346 - 1.095 

rl9= oo 

dl9= 1.462 N10 = 1.51680 v 10= 64.20 

r20= co 

d20= 0.700 

r21= co 

d21= 0.750 Nl 1= 1.51680 vll= 64.20 

r22= co 
Jg7®(r7*) 



(11) #12 0 0 3-2 0 2 5 0 0 

19 20 

e = 0.10000000E+01 
A4 = 0.11276E-03 
A6 = 0.79631E-05 
A8 =-0.91259E-06 
A10= 0.26091E-07 
S?8@(r8*) 

£ = 0.10000000E+01 
A4 =-0.24079E-03 
A6 = 0.53357E-04 
A8 =-0.69309E-05 
A10= 0.25294E-06 
3?16®(rl6*) 

£ = 0.10000000E+01 
A4 = 0.86483E-03 
A6 = 0.41209E-04 
A8 =-0.10049E-05 
A10= 0.15150E-06 
S!l7ffi(rl7*) 

e = 0.10000000E+01 
A4 =-0.18951E-03 
A6 =-0.10984E-04 
A8 = 0.36113E-06 
A10=-0.55555E-07 
3!l8®(rl8*) 

e = 0.10000000E+01 
A4 = 0.40715E-04 
A6 =-0.10984E-04 
A8 =-0.55676E-06 
A10=-0.19985E-07 
<*J60!|4> 

f = 5.9 - 10.5 - 16.8 mm 
Fno.= 2.94 - 3.25 - 3.80 

[MJigBIDRI] [JB3r*(Nd)] [Ts"<*] 

rl = 56.983 



r2 = 24.330 

r3 = 34.363 

r4 = oo 

r5 = oo 

r6 = <*> 



dl = 0.800 Nl = 1.84666 vl = 23.82 

d2 = 1.181 

d3 = 3.868 N2 = 1.49310 v2 = 83.58 

d4 = 0.100 

d5 = 17.000 N3 = 1.84666 v3 = 23.82 
d6 - 0.100 



(12) 

21 



r7 = 28.250 

67 = 3.225 N4 = 1.75450 v4 = 51.57 

r8 =-135.150 

d8 = 0.700 - 9.974 - 16.971 

r9 =-46.312 

d9 = 0.800 N5 = 1.80420 v5 = 46.50 

rl0= 8.785 

dl0=2.160 

rll*=-147.496 

dll=0.800 N6= 1.51680 v6 = 64.20 

rl2= 7.340 

dl2= 2.143 N7 = 1.84666 v7 = 23.82 

rl3*=18.836 

dl3= 16.771 - 7.497 - 0.500 

rl4 = oo 

dl4= 1.000 

rl5 -10.812 

dl5= 2.709 N8 = 1.61293 v3 = 36.9 

rl6 =-10.616 

dl6= 0.800 N9 = 1.84666 v9 = 23.82 

rl7=-269.376 

dl7= 6.250 - 3.372 - 0.800 

rl8 = 6.353 

dl8= 5.087 N10= 1.63854 v 10= 55.62 

rl9 =-21.777 

dl9= 0.483 

r20*=- 17.136 

d20= 1.000 Nil = 1.84666 vll = 23.82 

r21*= 15.016 

d21= 1.000 - 3.879 - 6.450 

r22= oo 

d22= 3.000 Nll= 1.51680 v 11= 64.20 

r23= oo 

flll®(rll*) 
s = 0.10000000E+01 
A4 = 0.15467876E-03 
A6 =-0.18231565E-05 
A8 = 0.15399303E-06 
A10=-0.11135388E-08 
Hl3®(rl3*) 
£ = 0.10000000E+01 
A4 = 0.95 101 733E-04 
A6 =-0.28907301E-05 
A8 = 0.22481283E-06 
A10=-0.34154234E-08 
^20®(r20*) 



23 



(13) 



e = 0.10000000E+01 
A4 = -0.11037138E-03 
A6 = 0.13467767E-04 
A8 = -0.22959919E-05 
A10= 0.68751217E-07 
£?2lB(r21*) 

s = 0.10000000E+01 
A4 =0.15154977E-02 
A6 = 0.51077336E-04 
A8 = 0.39903997E-06 

<mmms> 

f = 5.8 - 13.9 - 33.7 mm 
Fno.= 2.88 - 3.22 - 3.60 

[W-hsraPi] [a*f*(Nd)i [T^<m 

rl =-278.560 

dl = 0.800 Nl = 1.84708 vl = 25.09 

r2 = 36.840 

d2 = 2.541 

r3 = 89.393 

d3 = 4.339 N2 = 1.83254 v2 = 41.58 

r4 =-108.748 

d4 = 4.339 

r5 = 29.005 

d5 = 5.289 N3 = 1.80285 v3 = 44.67 
r6 =2272727.250 

d6 = 0.100 

r7 = oo 

d7 =17.000 N4 = 1.84666 v4 = 23.82 

r8 = °° 

d8 = 0.700 - 11.189 - 18.842 

r9 =-73.702 

d9 = 0.800 N5 = 1.83668 v5 = 41.20 

rl0= 6.018 

dl0= 2.768 

rll*=-29.063 

dl 1= 0.800 N6 = 1.84997 v6 = 39.77 

rl2= 13.374 

dl2= 2.418 N7 = 1.84666 v7 = 23.82 



rl3*=-19.820 
rl4 = 00 
rl5 = 9.513 
r!6=-10.093 
r!7=-224.334 



dl3= 18.642 - 8.153 - 0.500 
dl4= 1.000 

dl5= 2.800 N8 = 1.59364 v8 = 35.72 
dl6= 0.800 N9 = 1.84666 v9 = 23.82 
dl7= 5.549 - 3.011 - 0.800 



25 



(14) 



rl8= 5.738 
rl9=-11.243 
r20*=-8.322 
r21*= 66.762 
r22= oo 



dl8= 5.007 N10= 1.51291 v 10= 67.0 
dl9= 0.632 

d20= 1.000 Nll= 1.84666 vll= 23.82 

d21= 1.000 - 3.538 - 5.751 

d22= 3.000 Mil- 1.51680 vll= 64.20 



r23= oo 

^llM(rll*) 
£ = 0.10000000E+01 

A4 = 0.59343939E-03 

A6 = -0.36841550E-04 

A8 = 0.21291323E-05 

A10=-0.35406742E-07 

^13®(rl3*) 

e = 0.10000000E+01 

A4 = 0.15935681E-03 

A6 = -0. 2877691 1E-04 

A8 = 0.14421575E-05 

A10= -0.29367485E-07 

^20®(r20*) 

£ = 0.10000000E+01 
A4 = -0.55689700E-03 
A6 = -0.32361993E-04 
A8 = 0.64969499E-05 
A10= -0.27246132E-06 
^21®(r21*) 

£ = 0.10000000E+01 
A4 = 0.89605698E-03 
A6 = 0.18183227E-04 
A8 - 0.27521909E-05 

<mmme> 

f = 5.5 - 13.2 - 32.0 mm 
Fno.= 2.85 - 3.31 - 3.60 

rl = 43.319 

dl = 0.800 
r2 = 23.128 

d2 = 4.294 

r3 = oo 

d3 = 17.600 N2 = 1.84666 v2 = 23.82 

r4 = oo 



[JS0T*(Nd)] [ T y 
Nl = 1.84666 v 1 = 23.82 



(15) 



27 

r5 = 37.893 
r6=-4 1.533 
r7 = 19.704 
r8 = 85.324 
r9 =-826.603 
rl0= 10.800 
rll*=-10.025 
rl2= 9.214 
rl3*=-54.816 
rl4= oo 
rl5= 11.377 
rl6=-9.522 
rl7=-42.037 
rl8=5.659 
rl9=-22.288 
r20*=-9.893 
r21*=49.542 
r22*= -12.004 
r23= -11.009 
r24= oo 



d4 = 0.100 
d5 = 3.745 
d6 = 0.100 
d7 = 2.738 
d8 = 0.700 - 
d9 = 0.800 
dl0= 2.443 
dll= 0.800 
dl2= 2. 120 
dl3= 15.101 
dl4 = 1.000 
dl5 = 2.747 
dl6 = 0.800 
dl7= 5.373 - 
dl8= 4.776 
dl9= 1.212 
d20= 1.000 
d21= 1.000 - 
d22= 1.063 
d23= 1.000 
d24= 3.000 



r25= °° 

SBllffi(rll*) 
f = 0.10000000E+01 
A4 = 0. 340531 10E-03 
A6 =-0.10368222E-04 
A8 = 0.54287260E-06 
A10=-0.13043473E-07 



N3 = 1.49310 v3 = 83.58 

N4 = 1.48749 v4 = 70.4 
8.710 - 15.300 

N5 = 1.80500 v5 = 40.9 



N6 = 1.84666 v6 = 23.82 
7.090 - 0.500 

N7 = 1.58144 v7 = 40.8 

N8 = 1.84666 v8 = 23.82 
2.360 - 0.800 

N9 = 1.51823 v9 = 58.9 

Nll= 1.84666 v 11= 23.82 
4.013 - 5.571 

N12= 1.52510 v 12= 56.3 

N13= 1.51680 v 13= 64.20 



(16) 
29 

Hl3®(rl3*) 

b = 0.10000000E+01 
A4 = 0.23153194E-03 
A6 =-0.85426285E-05 
A8 = 0.48803019E-06 
A10= -0.12352988E-07 
3120® (r20*) 

e = 0.10000000E+01 
A4 =-0. 1041261 1E-02 
A6 = 0.71188154E-04 
A8 =-0.24406423E-05 
A10=-0.35738197E-07 
^21®(r21*) 
s = 0.10000000E+01 
A4 - 0. 60473 152E-03 
A6 = 0.10690945E-03 
A8 =-0.26833622E-06 
^22®(r22*) 
s - 0.10000000E+01 
A4 =-0.21940434E-03 
A6 = 0.14522752E-04 
A8 =-0.10672771E-05 

<mmm> 

f = 5.6 - 13.5 - 32.6 mm 
Fno.= 2.90 - 3.35 - 3.60 

[A*¥S] [M-bSlflM] [fflifr^(Nd)] [7y^fc] 
rl = 41.041 

dl = 0.800 Nl = 1.84666 vl = 23.82 
d2 = 4.529 

d3 = 17.600 N2 = 1.84666 v2 = 23.82 
d4 = 0.100 

d5 = 3.855 N3 = 1.49310 v3 = 83.5 
d6 = 0.100 

d7 = 2.713 N4 = 1.48749 v4 = 70.4 
d8 = 0.700 - 8.730 - 15.388 
d9 = 0.800 N5 = 1.80500 v5 = 40.9 
dl0= 2.483 



r2 = 22.479 
r3 = <x> 
r4 = co 
r5 = 37.644 
r6 =-39.341 
r7 = 19.775 
r8 = 74.324 
r9 =645.820 
rl0= 11.296 




31 



rll*=-10.000 

dll= 0.800 

rl2= 8.828 

dl2= 2.156 

rl3*=-77.640 

dl3=15. 188 

r!4= oo 

dl4= 1.000 

rl5= 11.207 

dl5= 2.728 

rl6=-9.591 

dl6= 0.800 

rl7=-45.106 

dl7= 4.948 

rl8= 5.653 

dl8= 4.666 

rl9=-24.087 

dl9= 1.205 

r20*=- 11.415 

d20= 1.000 

r21*= 37.573 

d21= 1.000 

r22 =-18.126 

d22= 1.000 

r23= -20.000 

d23= 1.000 

r24= oo 

d24= 3.000 

r25= co 

^llffi(rll*) 

e = 0.10000000E+01 
A4 = 0.3230861 1E-03 
A6 =-0.10360500E-04 
A8 = 0.50523682E-06 
A10=-0.11357030E-07 
g!l3®(rl3*) 

s = 0.10000000E+01 
A4 = 0.23150013E-03 
A6 =-0.88946474E-05 
A8 = 0.48867355E-06 
A10=-0.11733913E-07 
^20®(r20*) 

£ = 0.10000000E+01 
A4 =-0.10917547E-02 
A6 = 0.61809173E-04 
A8 = -0.28913073E-05 
A10= 0.15368950E-07 



(17) 




N6 = 1.75450 v6 = 51.5 

N7 = 1.84666 v7 = 23.82 
7.158 - 0.500 

N8 = 1.58144 v8 = 40.8 

N9 = 1.84666 v9 = 23.82 
2.087 - 0.800 

N10= 1.51823 v 10= 58.9 

Nll= 1.84666 v 11= 23.82 
3.860 - 5.148 

N12= 1.48749 v2 = 70.4 

N13= 1.51680 v 13= 64.20 



(18 > 

33 

M21®(r21*) 
£ = 0.10000000E+01 
A4 = 0.67041309E-03 
A6 = 0.96974698E-04 
A8 = 0.13977862E-06 
<*S£098> 

f - 5.2 - 9.1 - 15.0 mm 
Fno.= 2.57 - 3.01 - 4.10 

[A*¥a] m±mmm] miftmoid)] \tv< 

rl*=722.382 
r2 = 11.001 
r3 = oo 
r4 = oo 

r5 = 23.403 
r6 =-26.818 
r7* =-41.180 
r8*= 5.300 
r9 = 7.942 
rl0= 12.769 



rll = oo 
rl2= 6.162 
rl3=-9.956 
rl4*= 13.203 
rl5* = 88.174 
rl6=-7.910 

rl7=-16.793 

r 18=399. 321 

rl9= oo 

r20= oo 



dl = 1.000 Nl = 1.58340 vl = 30.23 
d2 = 3.538 

d3 =12.400 N2 = 1.84666 v2 = 23.82 
d4 = 0.200 

d5 = 2.503 N3 = 1.71300 v3 = 53.93 
d6 = 1.500 - 6.970 - 7.511 

d7 = 1.000 N4 = 1.52510 v4 = 56.38 
d8 = 1.323 

d9 = 1.659 N5 = 1.79850 v5 = 22.60 

dlO- 14.404 - 6.289 - 1.000 
dll= 0.600 

dl2= 5.467 N6 = 1.75450 v6 = 51.57 

dl3= 1.000 N7 = 1.85666 v7 = 23.82 

dl4= 1.843 - 4.878 - 11.105 

dl5= 3.529 N8 = 1.52510 v8 = 56.38 

dl6= 2.388 - 1.996 - 0.519 

dl 7= 0.800 N9 - 1.52510 v9 = 56.38 

dl8= 0.376 

dl9= 2.000 N13= 1.51680 v 13= 64.20 




#BB2 003-202500 



SBlHS(rl*) 

£ = 0.10000000E+01 
A4 = 0.90132905E-05 
A6 = 0.87911559E-08 
A8 =-0.26009970E-09 
S7®(r7*) 

£ = 0.10000000E+01 
A4 =-0.45806830E-03 
A6 - 0.26599527E-04 
A8 =-0.77735298E-06 
A10= 0.93420183E-08 
B8®(r8*) 

£ = 0.10000000E+01 
A4 =-0.93002236E-03 
A6 = 0.97133900E-05 
A8 =-0.29442010E-06 
A10=-0.34026342D-07 
^15®(rl5*) 

£ = 0.10000000E+01 
A4 = 0.14135352E-02 
A6 - 0.62713097E-04 
A8 = 0. 24284 160E-05 
A10= 0.16450715E-06 
3!l6®(rl6*) 

£ = 0.10000000E+01 
A4 =-0.89999894E-03 
A6 = 0.15222453E-04 
A8 =-0.11214913E-05 
A10=0.28422427E-07 



H97JrMHl6r4*lS«l--|llS«8OiRJSH-t?*)0, #H 

Tl*5 0 B975SB16*, (W) MAfiftAEKKM. 

(M) tt*mft£EttttflU (T) tt*ft«^E»ttl8^ 
*5tf51?itX^ SSffiflRSS** #£JK2* & 

*JR*. Y' (mm) Jiffi^^±T*<DS^]i5 40 

} ^LTV^c #ffiJRftBfc*3^T* 
^ (d) ttd*Uc»i-3#ffiJR«. — (g) ttgiSSi 
lc»i-5*ffiJR«. — j&8!i6g (c) f±clSlc#i~£3£®i& 
(SO r±Ett*fr«r«LTV^S. &AJR2BIC 
*SV^T, flftft (DM) tt^ y^^^/Pffi"CO*^iRS6, 
(DS) fii^> ? ^/^®T^^^ltXM^^UTV^^ 0 * 

[0 0 4 8] 



[mi] jgio^JKTgffi (Xlfeffi) ^i/^XfifsScElo 

[H2] m2<Dmmj&m Gemma *>i^x*&*b. 
[in 3] m<Dmnmm mmmi) ^i/yx»^a 

[El 4] «40|»K7g1B (3£%0!l4) iOU^X«|fiEH e 

[ia 5] mscommmm mmms) <Du>-xm^m 0 
[ei e] m^mmnm mi&m® ©uvx«^h. 
[ei 7] mKommmm mmmn <o^xmatm 9 

[El 8] £80>%tt7£ffi (XlKfll8) ^^^Xfl|j*H 0 
[El 9] **5«lo*Hi*-fr*RttllBT?«)JRi6Blo 
[BIO] *J6W2©*|[B»-fr««ffl-C<oi|xJSB 0 
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(20) 



12 003-202500 
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[011] **W3©*l5Ba-&«*tffi-e^iR2SH. 

[si 2] nmm4<omwi&MVtmx*<Ditiimmo 

[013] **«5©«RiJt^i»«tt|-Cfl!>iRJSH. 

[014] m^me<DmM^m^mx-<oumm 0 
[0i5] mmm7(omm^Mvtmx-(Di\zmmo 
[0i6] mmm<Dmm&&m#;mx<ommm 0 

[017] **M«>«»Sr*-r«|j«Hc 

[018] **W©»lSllS»f8iDX— AU>X*Oj 



[«F#©R9il 

LPF : 36^ftnw^7>f^fcSSt5i* 

sr : m&mi- 

TL : X— ^l/^X^ 
Grl : Il^yXS 
Gr2 : *2l^^Xa¥ 
RS : Sit® 

PR : ftlKlt/yXA 
ST : 



[01] 



[02] 



[03] 



-? 1 f f l * \ j> l7 «- X «-f 




| (art " L J^i 




- l ,n & J* * u a 

LSn ft / v /Y^ 



JL_J U ^ I — . 1 L-l L_J W 



[04] 

[05] [06] 




[07] [18] [017] 




(21) 



2003-202500 
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